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Its Role in a Nationwide Bibliographic
and Information Network
In January 1974, Information Dynamics Corporation introduced to the
library community a nationwide on-line bibliographic and information net-
work called BIBNET. Installations have begun and operations are expected to
go into full swing in the summer of 1974. Hardware and software systems
being installed at user locations, as well as data entry points, employ mini-
computers (see figure 1). This paper will describe the several applications of
minicomputers in this large-scale computing network.
When BIBNET was first conceived, the decision was made to use
minicomputers in order to meet the multipurpose design objectives of a
far-reaching nationwide library and information support service. The ultimate
objective was not simply the development of a new on-line cataloging system,
but the design of a complete service system that would be able to meet
successfully future developments in the library community. The network is
being established to provide libraries with on-line access to the national data
base of machine-readable cataloging records, to provide access to information
service modules and for data processing where machine-readable records are
available to carry out a number of technical processing operations that in the
past have been performed by manual means. Before describing the several
system design requirements, it is important to review the basic supporting role
and service objectives of the overall bibliographic and information network
program.
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This diagram depicts the capabilities of each BIBNET user's terminal regardless of location on North American continent.
Each CRT/mini-computer terminal has on-line capabilities as shown without need for telephone connections while performing
on-line functions identified as (local).
Fig. 1. BIBNET Network System
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Background
The purposes to be served by BIBNET are best understood by first
noting the communication needs and transactional activities of libraries work-
ing together in groups to share in the use of library materials and information
resources. Rosenthal recently identified the basic needs of resource sharing as
including: (1) a bibliographic access system, (2) a system for delivery of
physical material, and (3) an understanding or arrangement for participating
libraries to share in the development of and use of their collections of
resource materials.
1
Functionally, these three elements are interdependent.
Sharing in collection development, for instance, requires knowing who has
what on an individual item basis, suggesting the need to have holdings codes
information available in the bibliographic access system.
Prior to BIBNET, no nationwide service existed to provide libraries
on-line means to access the national bibliographic data base or to communi-
cate with each other via telecommunications. As a result, most library groups
desiring to share their resources have had to first devote their energies to
building a local or regional system for providing bibliographic access. As a
consequence, individual, uncoordinated system development efforts have been
threatening the library community with problems of bibliographic confusion.
2
The situation might be paralleled with the early development days of railway
systems and telephone companies before their adoption of national standards.
BIBNET is a nationwide bibliographic and information access system for the
use of all libraries that have access to standard telephone equipment and a
BIBNET terminal. Each user library can search the national data base of
machine-readable cataloging records, conduct bibliographic transactions with
other libraries, and access many on-line information services available from
other sources.
Network Design Objectives
The design of BIBNET responds to the following needs:
1. The assembly of a much more comprehensive data base of machine-
readable LC cataloging records than is now available retrospective as
well as current. Shared cataloging of non-LC records must be included
without confusing these with LC cataloging done under the centralized
control of name and subject authorities.
2. A strict adherence to national standards for MARC cataloging records,
whether produced at LC or elsewhere, in order to assure compatibility
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with bibliographic data processing systems produced by others that
follow these standards.
3. Multiple-access indexes that provide more powerful on-line methods for
searching the national data base. For example, key-word-in-title, Inter-
national Standard Book Number as well as LC card number, LC classifi-
cation number, and series note, plus several others of use to staff and
library users.
4. On-line display of holdings codes for libraries participating in groups
that may share library materials on one or more levels-first locally, then
statewide or regionally, and finally, nationally and internationally. As a
minimum, holdings codes should extend to include all holdings reported
and published in the National Union Catalog.
5. A cataloging service module that (a) allows the user library to review
and revise, when necessary, those records retrieved from the central data
base, and (b) provides for the local creation and processing of original
cataloging records.
6. Hardcopy equipment options that enable the immediate output printing
of data and information search results, interlibrary loan communications,
cataloging proof copy, and finished catalog card sets.
7. Automated subsystems for book processing with spine labels and book
pockets, the preparation of purchase orders, serials records management,
circulation control and other modules.
8. Telecommunications facilities to handle transactions involving biblio-
graphic data and information transmission between libraries.
9. On-line access to information services offered by other suppliers, includ-
ing those for reference work, such as ERIC, INFORM, National Tech-
nical Information Service, New York Times Index, etc.
10. A means for subject searching the national data base.
11. A program for producing frequently updated catalogs by COM or other
means that will allow the closing out of large card catalogs when the
day comes to switch over from this costly method of catalog main-
tenance.
3
Use of the minicomputer accounts for BIBNET's ability to meet objectives 1 ,
2, 5, 6, 7, 8 and 9. BIBNET service features that respond to the other
network design objectives 3, 4, 10 and 11 are also supported by a central-
ized data base management system and a microfiche production facility not
described in this paper.
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Dispersed Computing Facilities
Use of dispersed computing, i.e., a central computer connected to
minicomputers installed at user locations, gives the BIBNET network several
advantages over the centralized computer approach. Communications costs are
reduced and overall system reliability is greatly increased. Work flow is under
more direct control of the library staff, and a much larger group of libraries
can be served without overloading the central data base management system.
Not all BIBNET users need minicomputers. Many of the smaller libraries
will use low-cost communications terminals for on-line searching of informa-
tion and cataloging data to verify titles and to get the display of holdings
codes. Orders can then be keyed in for supporting services like the mailing out
of interlibrary loan requests, catalog cards, and book processing kits.
Minicomputer Equipment and Software
The choice of minicomputers capable of meeting BIBNET applications
needs is considerable. As a practical matter, however, we have begun with one
general purpose unit, the Datapoint 2200, and developed integrated software
program packages to handle most of the initial application needs in the
system.
A diagram describing Datapoint 2200 is shown in figure 2. We have
found this computer, with its 16K bytes of high-speed memory, integral
keyboard, CRT, and plug-in magnetic tape cassettes for program and data
handling, to be an ideal general purpose unit for library and information
service applications. In instances where a hardcopy printer is needed, the
General Electric Terminet is used in conjunction with the Datapoint.
BIBNET software for the minicomputer has all been written in assembly
language to achieve the highest possible data processing efficiencies. All pro-
grams written to perform interactively with the keyboard operator appear to
be on-line whether the minicomputer is functioning while communicating with
the central data base management system or while functioning on its own as a
stand-alone unit.
Application to Objectives 1 and 2:
Assembly of the National Data Base
to National Standards
The BIBNET data base about to be loaded on-line contains all available
LC records-a MARC data base of approximately 450,000 full cataloging
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records that meet national standards. In addition, index files containing the
title, main entry, and/or LC card number for all 3,550,000 items (including all
languages) cataloged by LC since 1953 will be on-line. Holdings codes will
appear in the index files and can be assigned to any LC item cataloged in the
past 22 years. When a successful search in the index files shows that LC has
cataloged the item, but no MARC record currently exists, a command at the
keyboard instructs Information Dynamics Corporation to retrieve the LC
record, tag it, key it and enter it into the data base. Our target for turnaround
time on this, from the time of command to on-line availability, is 96 hours.
Subsequent users searching for the same record will have immediate on-line
access. In this data base building application, the minicomputer is used first
for data entry; second for proof print-out; and third for text editing.
DATA ENTRY
The specific requirements for data entry are established by national
standards for the MARC II communications format for cataloging records.
Since BIBNET adheres to these standards without compromise, it was neces-
sary to develop a highly efficient data entry system to keep conversion costs
down.
The basic design strategy for BIBNET's MARC II data entry system
eliminates all manual table look-up and code memorizing by the keyboard
operator. The process of creating a new record begins with a worksheet on
which the cataloger enters all textual data as well as both fixed and variable
MARC tags.
The worksheet, shown in figure 3, is designed to work conveniently with
data entry procedures at the keyboard. With one or two keystrokes, the
operator keys in mnemonic tags in the blank spaces shown in the display on
the cathode ray tube of the minicomputer. The CRT display for the fixed tags
is shown in figure 4. The display for variable tags is shown in figure 5.
After making tag entries, the operator proceeds to key in the full text
of the catalog record. Nearly all routine steps are under control of the
minicomputer program, e.g., indentation, automatic continuation card set-up,
heading generation from tracings, etc. Productivity of the cataloging data
entry operation averages eight records per hour, including time for proof
printing and corrections. Each cassette has the capacity to hold approximately
200 MARC records. The @ sign appearing in the example shown in figure 6 is
used as a single delimiter code for all subfields in the MARC II format
structure. An @ sign is always keyed in at the end of each subfield whether or
not an entry exists for that subfield. Any subfield in a MARC II record can be
identified by its sequential location, thus the data entry operator need not
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Fig. 3. (continued)
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Fig. 6. BIBNET Terminal Display: Text for MARC Input
assign unique codes to these subfield delimiters. A post-data entry processing
routine performed automatically by the minicomputer accomplishes the
generation of these codes when formatting the fully tagged MARC II record.
PROOF COPY
After initial data entry is completed, records can be printed out for
proofing under the control of the minicomputer proof-print program that
drives an impact printer. The minicomputer is equipped with two cassette tape
decks, shown in figure 7, that enable the operator to change computer pro-
grams and data as desired in moving from one job to the next. The printer
proof-prints an exploded MARC record, shown in figure 8. After proofreading
and annotation by catalogers for corrections, the proof copy is then returned
to the keyboard operator for text editing.
TEXT EDITING
When editing cataloging recorded on cassette tape, the cassette is
inserted in tape deck position 1. The text editing program is then read into
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Fig. 7. Datapoint 2200 with Cassette Tapes for Programs and Data Handling
the minicomputer's internal memory, and a blank tape is mounted in tape
deck position 2. The text editing routines used are comprehensive, allowing
for insertion of characters and words with automatic rewrite of the line,
deletions, line spacing and other features necessary to fully text edit in
accordance with annotations on the proof copy. Each record is corrected
while in the computer's high-speed memory, before being released and re-
corded on the cassette in position 2. Records are copied without change from
the original-entry cassette to the corrected-copy cassette if no editing is
required. The finished result is a cassette of corrected records in proper
sequence and format ready for subsequent processing and use. These cassette
records can be used immediately or set aside and used later with subsequent
processing routines. For assembly of the centralized BIBNET data base,
MARC II records are first read onto standard half-inch nine-track tape using
the tape drive hardware module shown in figure 9 to produce MARC tapes
with form and content just like those received from LC.
Data recorded on the half-inch nine-track tape is forwarded to BIBNET
Data Central to be loaded, along with surrogate indexes, into the master
148 1974 CLINIC ON APPLICA TIONS OF DA TA PROCESSING
Entry Number* 001
Entry Datet 05/15/74
Pub Date Codei S
Country* MSU
Cat Srci Code Src
ME in Body ('by')i I
Control No 1
Library! IDC
Date 1 1 1973
IllUS!
Govt Pub*
Operator! BJC
Date2i
Intel Level Reproi Formi
Confi Fest! Indexi I
Fid Biography! Lang 1 1 ENG Lang2i
Call f Authority! HL3 SubJ Hdg Authyi HL1 LC Card #i 73-00000
ME! PS
IMP! Y
NOi G,B,N, , , ,
DDC CALi N
ISBNi Y
Harvey James c!d!925->
Black civil rights during the
Johnson administration[by 1 James C.
Harvey. }Jackson [Miss. ]University and
college press of MississippiStcl 9731 )
xiv, 245 p. Stables. 21 1/2 cm.}
$4.95}
"...a sequel to the earlier volume.
Civil rights during the Kennedy admin-
istration."}
UTH
NATIONWIDE BIBLIOGRAPHIC NETWORK 149
Fig. 9. Dalapoint Tape Drive Records MARC II Records
with national data base records that have been given careful quality control to
assure their full compliance with MARC II standards.
Application to Objectives 3, 4 and 5:
Bibliographic Search, Record Retrieval
and Library Use
Interactive searching of BIBNET's centralized bibliographic files requires
only a communications terminal. However, for the medium and larger libraries
using BIBNET, a minicomputer with CRT display, keyboard, and accompany-
ing printer is installed to provide general purpose computer power needed for
printing finished catalog cards on site, for proof-printing and text editing of
retrieved records. Future service modules for book fund accounting, circula-
tion control, serials records management, and others will require use of the
minicomputer. The economies of these modules, when available, will make use
of the minicomputer attractive to some of the smaller libraries as well.
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ON-LINE SEARCHING
For use in on-line searching, the minicomputer has been programmed to
emulate a CRT communications terminal. Its properties as a minicomputer are
not fully utilized in this application, but greater use will be made in the near
future when a semiautomatic re-search feature is added to the BIBNET
service. When this feature is available, the operator will load a cassette
containing a cumulation of previous search statements of items not yet
cataloged. With a single key stroke, each can be released to initiate re-searches
for materials waiting on the holding-shelf for cataloging copy.
Most of the program software responsible for the BIBNET system's
exceptionally powerful on-line search features reside in the centralized data
management system. Searching can be done by LC card number, ISBN, title,
key-words-in-title, Ruecking algorithm, main entry, series note, LC call num-
ber, publication date, IDC's identification number, data file update, or com-
binations of the above.
VERIFYING
Following a search of the data base using these index terms individually
or in combination, the number-count of file postings or "hits" matching the
search statement is displayed. Search procedures provide the means for rapidly
narrowing down to the items desired. Next, selected data elements from the
full cataloging record are displayed, including title, main entry, imprint,
classification number, call number, ISBN, publication date and status symbol.
This display enables the operator to verify that the records resulting from the
search are the desired records and to observe holdings codes. The multiple access
search features combined with Boolean search logic generally allows the search
to be quickly narrowed down to one posting. In the event that multiple
postings are to be examined by the searcher (e.g., before making the decision
to retrieve) and for those searchers who simply want to examine holdings
codes, the verifying mode can be expanded to display this information. It
allows examination of the major data elements of any number of records prior
to giving a full catalog record retrieval command.
RETRIEVING
After verifying each available record, the keyboard operator commands
the system to transmit the full MARC record to the minicomputer terminal
where it is recorded on a cassette tape. The cycle of search, verify, and
retrieve is then repeated for the next title. When searching by unique index
terms such as LC card number or ISBN, the search, verify and retrieve cycle
NA TIONWIDE BIBLIOGRAPHIC NETWORK 151
takes less than 40 seconds. Approximately 100 records per hour can be
searched and retrieved from the central data base. During these operations, the
minicomputer is connected by telephone through the communications modem
with the centralized BIBNET data base management system.
After all desired records are retrieved in this manner and recorded on
the minicomputer cassette tape, the telephone connection to BIBNET data
central can be terminated and all subsequent operations performed using the
hardware and software of the minicomputer system installed in the library as
a free-standing facility.
PROOF PRINTOUT
The same minicomputer program for proof printout described above for
the data base assembly application is provided to user libraries. This is used in
reviewing and revising records retrieved prior to the addition of these records
to library catalog files. Proof printout and review prior to use of the record
for production of catalog cards or other entries into the library's bibliographic
apparatus is important to the integrity of the catalogs in most large libraries.
The cataloging problem answered by this feature is best described by Ohmes
and Jones in their article on "The Other Half of Cataloging."
5 With BIBNET,
records retrieved from the national data base can be examined for correctness
and compared for compatibility with subject and name authorities used
locally. Catalogers working with "proof printout enjoy full mobility of the
record and have the means for annotating desired changes. This way, hard
copy instructions are provided to the keyboard operator for use in revising
retrieved machine-readable records before entering into the shelflist file or
making catalog cards.
EDITING
Employing the same editing software described above, the operator at
the user library location can make changes according to annotations made by
the cataloging staff. Working from the annotated proof copy, the operator
calls up the desired record by keying in its unique entry number. This allows
the sequential review and correction of fixed and variable tags followed by
full text in a manner identical to that described earlier for the centralized data
base assembly application.
The minicomputer program automatically handles all routine features of
formatting. However, these can be modified to suit individual library require-
ments, e.g., accommodating unique call number notations and any desired
rules for indentations and/or placement of data elements. Headings can appear
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in upper and lower case with initial caps only or be displayed as all caps. Any
data elements not desired on finished cards, such as LC card number, or
unused classification numbers, can be automatically suppressed. If the cata-
loging record flows over into continuation cards, these are automatically
generated to match the requirements of the printer used for production of
fully headed sets of cards.
ORIGINAL CATALOGING DATA ENTRY
The same software data entry package used to assemble the central data
base in MARC II format is supplied to library users. If the library's original
cataloging data entry is to be captured in machine-readable form for further
use, it is suggested that the procedures for full tagging and complete MARC
record entry be followed. If the user library desires not to follow this
practice, the fixed and variable tag displays can be skipped over and just the
text composed for the automatic production of cards. The same proof print-
out programs, full text editing and card printing programs can be used to
handle original cataloging card production in the same manner as those
retrieved from the centralized data base.
Application to Objectives 6 and 7:
Output Printing and Additional Service Modules
OUTPUT PRINTING
Use of the BIBNET network provides the library with a machine-
readable record that has been transmitted to its minicomputer terminal imme-
diately after the result of a successful search (exceptions during data base
assembly are noted earlier). All steps of review and edit are then under the
direct control of the library staff. Adding high quality impact printing capa-
bility to the facilities installed at the minicomputer location makes processing
results immediately available. It also provides the advantage of having close
quality control over library work flow right through to the point of finished
product. When an error is made, it is readily detected and corrective action
can be taken without difficulty right on the spot.
The Datapoint 2200 can drive a variety of impact printers. The printer
chosen for use in most BIBNET installations is the General Electric Terminet
unit a proven device backed up by worldwide field service. A major platen
modification was necessary to handle the feeding of card stock properly (see
figure 10). Both low-speed and high-speed units are available running at speeds
of 30 or 120 characters per second. The basic unit has surprisingly few
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moving parts. It uses a belt printer mechanism potentially capable of being
modified to meet the ALA character-set requirements. The paper feed
mechanism is tractor type to accurately feed card stock for the printing of
catalog cards or multipart forms for other applications.
Fig. 10. General Electric Terminet Modified to Feed Card Stock
ADDITIONAL SERVICE MODULES
Many libraries have already invested in automation of their technical
processing operations. These include acquisition support and accounting sys-
tems, serials records management systems, circulation control and others. The
BIBNET service was designed to be highly flexible in order to work with a
variety of existing bibliographic data processing systems. Any system that
operates with MARC II input tapes can use the BIBNET on-line service to
access the national data base for the immediate electronic delivery of com-
patible machine-readable cataloging records.
The BIBNET minicomputer terminal, with its many features, has the
compute power to perform data processing tasks for acquisitions and
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accounting systems, serials records management, circulation control and other
needs. Support module subsystems are being prepared for future release as
part of the BIBNET program. These modules will work in close conjunction
with the initial on-line cataloging support module described in this paper.
Additional minicomputer peripheral equipment will be used with these service
modules, including tape drives and disk storage units for handling both batch
and on-line processing.
Application to Objectives 8 and 9:
On-line Access to Reference Information
and Interlibrary Communications
ACCESS TO REFERENCE INFORMATION
Libraries must provide access to the variety of on-line information
services now beginning to come into the market. Most of these provide for
bibliographic search in support of reference work. Capturing the bibliographic
citations of interest with the minicomputer makes possible the immediate
printing and distribution of search results to the research user. Semiautomatic
processing of these citations for interlibrary loan, photocopy service requests
and the preparation of purchase orders for report reprints are next obvious
steps.
By policy, BIBNET encourages its users to use the BIBNET terminal to
access the many data bases available. We take the position that our informa-
tion services are in an open market and that libraries need full access to that
market. Programmable compute power in the BIBNET minicomputer provides
the technical means for adapting the terminal to meet different on-line data
service system requirements like baud rate, half- or full-duplex, automatic
dial-up, as well as code structures, message formats and other details of the
communications interface.
The BIBNET terminal gives the user library flexibility in accessing just
about any on-line service that is made available through the standard dial-up
telephone network. In this way, we have eliminated the need for the library
to make multiple equipment investments for a variety of data services being
offered by different suppliers.
INTERLIBRARY COMMUNICATIONS
In 1972, the Association of Research Libraries initiated a feasibility
study under the acronym SILC System for Interlibrary Loan Communica-
tions. This study starts with the premise that interlibrary loan transactions will
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greatly increase in the near future. It suggests that the efficiency of handling
these transactions can be greatly improved through the use of a computer-to-
computer communications network.
6 The designers of BIBNET believe this is
a logical expectation. Widespread trends to automate the bibliographic appara-
tus of libraries, coupled with increased pressures to share resource materials,
point the way for this future development.
Besides having the compute power to handle future automated inter-
library loan terminal communications needs, the minicomputer employed by
BIBNET users has a number of features that are currently useful for general
communications between libraries. Consider, for instance, even without the
future discipline of a mechanized interlibrary loan system as the proposed
SILC, how the BIBNET terminal can be applied to present practices used in
interlibrary loan. Dial-up and keyboard action is as convenient as a teletype.
The programs available allow the minicomputer terminal to simulate a teletype
unit. It can be used to communicate with libraries that use standard teletypes
interconnected by the standard telephone network. The cassette tape feature
permits off-line composition of intricate or long messages. Likewise, the
cassette tape record feature permits the receiving and recording of long
messages transmitted at high speed. These features provide the means for
high-volume, high-speed information message transmission from one library to
another at minimum communication costs. They are already built into the
BIBNET minicomputer terminal.
The application of these capabilities to future developments in inter-
library loan practices will be easy to achieve. Use of the impact printer at the
terminal will further add to the flexibility of transmitting bibliographic data
and reference information assuring immediate hard copy access for both staff
and library users.
Network Service Objectives 1 and 1 1 :
Subject Searching and COM Catalogs
SUBJECT SEARCHING
Characteristics of the minicomputer, other than its use as an on-line
terminal, appear to offer no unique advantages at this time in searching the
national data base by subject. Indirectly, however, it plays a role supporting
subject searching when employed in the assembly of the centralized BIBNET
data base. When searches of transliterated titles in the BIBNET index files
result in a request for cataloging data, the service meets these requests by
furnishing graphic copy sent through the mails. There is no intent at this time
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to handle character-sets beyond ALA standards in the computer-based net-
work. There will, however, be a partial MARC record created for each
non-Roman LC-cataloged item with properly tagged main entry, transliterated
title, subject headings (in English), and all other data elements that can be
captured by the standard character-set. One of these elements is a microfiche
file address where the full graphic LC card image can be found.
At a future time, if market demand is sufficient, searching of the
centralized data base by subject headings may be offered. In the interim, the
key-word-in-title search feature of BIBNET is an effective way to conduct a
rudimentary subject search. It provides no specificity other than that provided
by authors and publishers on their choice of words for titles, but one can
locate useful material on practically any subject. Since the national data base
of cataloging records is so vast, materials on even the most obscure subject
can be readily found by combining key-word-in-title with a cut-off date of
publication, the latter to limit the number of hits. The centralized BIBNET
data base can be searched by classification number as well, giving another
approach to subject searching.
COM-PRODUCED CATALOGS
One BIBNET user institution with multiple campuses is preparing to
have us supply COM-produced catalogs by subject, title and author. This
service will soon be offered to other BIBNET users requiring only that they
capture their bibliographic data in machine readable-form meeting MARC
standards.
COM is seen as one method for accomplishing a close-out of the
conventional card catalog by institutions which have that desire. Capture of all
subject headings in English, plus the transliterated titles and main entries
described above, will make it possible to construct COM-produced catalogs
containing indicia for all records including non-Roman alphabet items.
Besides offering economies in reduced catalog maintenance costs for
large institutions, the COM-produced catalogs offer a means for meeting
projected needs for the "open campus" or "university without walls."
7 We
believe COM-produced catalogs will become a logical supplement to on-line
bibliographic systems in meeting the wide spectrum of future user services.
Used in conjunction with the large-scale network design approach of
dispersed computing, the minicomputer has made it possible to meet the
several challenging applications requirements outlined for the BIBNET nation-
wide bibliographic and information service network.
The resulting network will (1) accommodate national, regional, and local
bibliographic needs for technical processing and information resource sharing;
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(2) enable the interconnection of all types of libraries (both private and
public) as well as data and information analysis centers in order to facilitate
the exchange of bibliographic data, information and interlibrary loan related
transaction messages; (3) enable users connected to one node to have access to
any other node; (4) have no geographic limits within North America; and
(5) adhere strictly to the MARC II bibliographic standards for cataloging and
use standard telephone circuits in conjunction with the international Tymshare
computer communications network. Thanks to the flexibility, compute power,
and relatively low cost of the minicomputer, BIBNET is prepared to meet
current library service needs economically with built-in capacity for substantial
growth and assurances against obsolescence as future needs for library and
information services develop.
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